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(54) BASE STATION EQUIPMENT AND PACKET TRANSMISSION METHOD 

(57)Abstract: 

PROBLEM TO BE SOLVED: To enable an outgoing high-speed packet 
transmission to be made effectivewhen using an adaptive array. 
SOLUTION: A priority decision part 107 decides the priority of communication 
terminal deviceson the basis of information indicating the circuit quality of an 
outgoing the circuit. A receiving end decision part 108 estimates each direction of 
the communication terminal deviceson the basis of information indicating the 
directions from which signals arrive and decides the communication terminal 
device which carries out an outgoing high-speed packet transmissionon the basis 
of the direction and priority of the communication terminal device. An AAA 
transmission control part 154 calculates the transmission weighton the basis of 
the direction of the signals transmitted from the communication terminal device 
decided by the receiving end decision part 108. The AAA transmission control part 
154 multiplies the signals transmitted from antenna elements 101 to 103 by 
transmission weight respectively. 



CLAIMS 



[Claim(s)] 

[Claim 1]A base station device comprising: 

A priority determining means which determines a priority over a communication 
terminal device under communication. 

A transmission destination decision means which determines 1 or two or more 
communication terminal devices which perform packet transmission based on the 
each communication terminal device's existence direction and said priority. 
A directive transmitting means which carries out directive transmission of the 
packet signal to said determined communication terminal device. 

[Claim 2]The base station device according to claim 1 wherein a transmission 
destination decision means chooses a communication terminal device with the 
highest priority as the next in influence of a packet signal transmitted to a 
communication terminal device with which a priority chose the highest 
communication terminal device as the 1 stand was chosen as this 1st [ the ] having 
removed a large communication terminal device. 

[Claim 3]The base station device according to claim 1 when a directive 
transmitting means divides a communication terminal device into some groups and 
a transmission destination decision means transmits [ transmitting means ] by 
forming directivity for every groupwherein it chooses a communication terminal 
device with the highest priority in each group. 

[Claim 4]The base station device according to any one of claims 1 to 3wherein it 
provides a modulation method determination means to get down and to determine 
a modulation method of a packet signal based on line quality of a circuitand a 
directive transmitting means modulates a packet and carries out directive 
transmission with said determined modulation method. 

[Claim 5]The base station device according to claim 4wherein it gets downand a 
modulation method of a high-speed rate is used for itso that a modulation method 
determination means has good line quality of a circuit 

[Claim 6]A density calculating means which computes density of adjacent spaces 
of a communication terminal device determined in a transmission destination 
decision meansProvide a directive width control means which controls directive 
width based on a modulation method and said computed densityand a modulation 
method determination meansThe base station device according to claim 4 or 
Swherein it determines a modulation method of a packet signal based on said 
computed density and a directive transmitting means carries out directive 
transmission according to control of said directive width control means. 
[Claim 7]The base station device according to claim 6wherein a modulation 
method of a high-speed rate is used for a modulation method determination 
meansso that density computed in a density calculating means is low. 
[Claim 8]The base station device according to claim 6 or 7wherein a directive 



width control means controls directive width narrowlyso that it is a modulation 
method of a high-speed rate. 

[Claim 9]The base station device according to any one of claims 6 to Swherein a 
directive width control means controls directive width narrowlyso that density 
computed in a density calculating means is high. 

[Claim lOjProvide a speed detection means which detects speed of a 
communication terminal device determined in a transmission destination decision 
meansand a modulation method determination meansThe base station device 
according to any one of claims 6 to 9wherein it determines a modulation method of 
a packet signal based on said detected speed and a directive width control means 
controls directive width based on said detected speed. 

[Claim 11]The base station device according to claim lOwherein a modulation 
method of a low-speed rate is used for a modulation method determination 
meansso that speed detected in a speed detection means is quick. 
[Claim 12]The base station device according to claim 10 or 11 wherein a directive 
width control means controls directive width widelyso that speed detected in a 
speed detection means is quick. 

[Claim 13]A communication terminal device receiving a packet signal which 
performed a base station device according to any one of claims 1 to 12 and 
radioand was transmitted from said base station device. 

[Claim 14]In a base station devicea priority over a communication terminal device 
under communication is determinedA packet transmitting method determining 1 or 
two or more communication terminal devices which perform packet transmission 
based on the each communication terminal device's existence direction and said 
priorityand carrying out directive transmission of the packet signal to said 
determined communication terminal device. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention]This invention relates to the base station device and packet 
transmitting method which are used for the radio communications system of 
CDMA. 
[0002] 

[Description of the Prior Art]In the radio communications system of CDMAin order 
that a base station device (BS) may download a lot of data to a communication 
terminal device (TS) for a short timeThe method which gets down using 
channelssuch as DSCH (Down link Shared CHanneDto each userand performs high 
speed packet transmission is proposed. 

[0003]Hereafterthis method is explained using drawing 9 . Drawing 9 is a figure 
showing the composition of the conventional radio communications system. 
[0004]In drawing 9t he base station device 1 1 assumes that bidirectional radio is 



performed now using the communication terminal devices 21-23 and a 
communications channel (DPCH). 

[0005]In this caseeach communication terminal devices 21-23 transmit the 
information which gets down to the base station device 1 land shows the line 
quality of a circuit. SIR etc. are mentioned as information which shows line quality. 
[0006]The base station device 1 1 transmits a packet signal using DSCH to the 
communication terminal device (for examplecommunication terminal device 21) 
selected in consideration of line quality etc. 

[0007] Electric power of high speed packet transmission is largesince it is 
interfering for an other stationconventionallythe time sharing of it was carried out 
and it has transmitted the packet signal only to one game in each time. 
[0008]Herein the radio communications system of CDMAan adaptive array may be 
used for the purpose of reducing interference. An adaptive array is a method 
which performs directive transmission by carrying the array antenna constituted 
from two or more antenna elements by the base station devicecarrying out the 
multiplication of the complex coefficient (this complex coefficient is hereafter 
called "weight".) to a sending signaland transmitting to it. 
[0009]Since interference is reduced when using an adaptive 
arraymutuallyinterference gets down simultaneously to few multiple usersand is 
expected to be able to perform high speed packet transmission. 
[0010] 

[Problem(s) to be Solved by the Invention]Howeverin the radio communications 
system of CDMA using an adaptive arraythe method of getting down effectively 
and performing high speed packet transmission is not indicated the place by the 
present. 

[0011]This invention is made in view of this pointand is a thing. 
When using the purposeit is providing the base station device and packet 
transmitting method which can get down effectively and can perform high speed 
packet transmission. 

[0012] 

[Means for Solving the Problem]A priority determining means which determines a 
priority [ as opposed to a communication terminal device under communication in 
a base station device of this invention ]Based on the each communication terminal 
device's existence direction and said prioritycomposition possessing a 
transmission destination decision means which determines 1 or two or more 
communication terminal devices which perform packet transmissionand a directive 
transmitting means which carries out directive transmission of the packet signal to 
said determined communication terminal device is taken. 

[0013]Since communication terminal transmission used as the point which gets 
down and performs high speed packet transmission by this composition can be 
chosenwhen using an adaptive arrayit can get down simultaneously to a multiple 
user with little interference mutuallyand high speed packet transmission can be 
performed. 



[001 4]A base station device of this invention takes composition which chooses a 
communication terminal device with the highest priority as the next in influence of 
a packet signal transmitted to a communication terminal device which a 
transmission destination decision means chose a communication terminal device 
with the highest priority as the 1 stand was chosen as this 1 st [ the ] having 
removed a large communication terminal device. 

[0015]Since a communication terminal device with the highest priority can be 
chosen as the point which gets down and performs high speed packet transmission 
by this composition and the following communication terminal device can be 
chosen based on a directivity response pattern to this communication terminal 
deviceWhen using an adaptive arrayit can get down simultaneously to a multiple 
user with little interference mutuallyand high speed packet transmission can be 
performed. 

[0016]A base station device of this invention takes composition which chooses a 
communication terminal device with the highest priority in each groupwhen a 
directive transmitting means divides a communication terminal device into some 
groups and it transmits by a transmission destination decision means forming 
directivity for every group. 

[0017]Since a communication terminal device with the highest priority can be 
chosen in each group as the point which gets down and performs high speed 
packet transmission by this compositionwhen using an adaptive arrayit can get 
down simultaneously to a multiple user with little interference mutuallyand high 
speed packet transmission can be performed. 

[0018]Providing a modulation method determination means for a base station 
device of this invention to get downand to determine a modulation method of a 
packet signal based on line quality of a circuita directive transmitting means takes 
composition which modulates a packet and carries out directive transmission with 
said determined modulation method. 

[001 9]A base station device of this invention takes composition which gets down 
from a modulation method determination meansand adopts a modulation method of 
a high-speed rateso that line quality of a circuit is good. 

[0020]A density calculating means which computes density of adjacent spaces of 
a communication terminal device with which a base station device of this invention 
was determined in a transmission destination decision meansA directive width 
control means which controls directive width based on a modulation method and 
said computed density is provideda modulation method determination means 
determines a modulation method of a packet signal based on said computed 
densityand a directive transmitting means takes composition which carries out 
directive transmission according to control of said directive width control means. 
[0021 ]It takes composition which adopts a modulation method of a high-speed 
rateso that a base station device of this invention has low density by which a 
modulation method determination means was computed in a density calculating 
means. 

[0022]A base station device of this invention takes composition which controls 



directive width narrowlyso that a directive width control means is a modulation 
method of a high-speed rate. 

[0023]It takes composition which controls directive width narrowlyso that a base 
station device of this invention has high density by which a directive width control 
means was computed in a density calculating means. 

[0024]Since directive width is controllable by these composition in consideration 
of density and a modulation method of adjacent spaces of a communication 
terminal device which get down and perform high speed packet transmissionit can 
get down more effectively and high speed packet transmission can be performed. 
[0025]Provide a base station device of this invention and a speed detection means 
which detects speed of a communication terminal device determined in a 
transmission destination decision means a modulation method determination 
meansDetermining a modulation method of a packet signal based on said detected 
speeda directive width control means takes composition which controls directive 
width based on said detected speed. 

[0026]A base station device of this invention takes composition as which speed 
from which a modulation method determination means was detected in a speed 
detection means adopts a modulation method of a low-speed rateso that it is 
quick. 

[0027]A base station device of this invention takes composition by which speed 
from which a directive width control means was detected in a speed detection 
means controls directive width widelyso that it is quick. 

[0028]Since directive width is controllable by these composition in consideration 
of movement speed of a communication terminal device which in addition to 
density and a modulation method gets down and performs high speed packet 
transmissionit can get down more effectively and high speed packet transmission 
can be performed. 

[0029]A communication terminal device of this invention performs a base station 
device and radio of a statement to one of the aboveand takes composition which 
receives a packet signal transmitted from said base station device. 
[0030] By this compositionwhen using an adaptive arrayit can get down effectively 
and high speed packet transmission can be performed. 

[0031]A packet transmitting method of this invention determines a priority over a 
communication terminal device under communication in a base station 
deviceBased on the each communication terminal device's existence direction and 
said priorityl or two or more communication terminal devices which perform 
packet transmission are determinedand a method of carrying out directive 
transmission of the packet signal to said determined communication terminal 
device is taken. 

[0032]Since communication terminal transmission used as the point which gets 
down and performs high speed packet transmission by this method can be 
chosenwhen using an adaptive arrayit can get down simultaneously to a multiple 
user with little interference mutuallyand high speed packet transmission can be 
performed. 



[0033] 

[Embodiment of the Invention]The main point of this invention is taking into 
consideration the physical relationship of each communication terminal devicethe 
shape of a directivity response patterndirective widththe line quality of each 
directivityetc.when getting down using an adaptive array and performing high speed 
packet transmission. 

[0034]Hereafteran embodiment of the invention is described in detail with 
reference to an accompanying drawing. 

[0035](Embodiment 1) Drawing 1 is a block diagram showing the composition of 
the base station device 100 concerning the embodiment of the invention 1. 
[0036]The base station device 100 is provided with the following in drawing 1 . 
The antenna elements 101-103 which constitute an array antenna. 
Transmitting and receiving shared machine 104. 
AAA (adaptive array antenna) reception control part 1 05. 

The demodulation section 106the priority deciding part 107and the transmission 
destination deciding part 108. 

The base station device 100 is provided with the following. 

Data selection part 151. 

Modulation method deciding part 152. 

Modulation part 1 53. 

AAA transmission control part 154 and the adding machines 155-157 
corresponding to each antenna elements 101-103. 

[0037]To the signal received by each antenna elements 101-103the transmitting 
and receiving shared machine 104 performs frequency conversion processing and 
amplification processingand outputs them to the AAA reception control part 1 05. 
To the signal outputted from the adding machines 155-157the transmitting and 
receiving shared machine 104 performs frequency conversion processing and 
amplification processingand carries out wireless transmission from each antenna 
elements 101-103. 

[0038]Only the number of the communication terminal devices which perform radio 
is preparedand the AAA reception control part 105 performs back-diffusion of gas 
from the transmitting and receiving shared machine 104 to an output signalit 
processes arrival-directions presumption to the signal after back-diffusion of 
gascomputes receiving weightand performs array composition to the signal after 
back-diffusion of gas. And the AAA reception control part 105 outputs the signal 
after array composition to the demodulation section 1 06and outputs the 
information which shows the arrival directions of a signal to the transmission 
destination deciding part 108. 

[0039]Only the number of the communication terminal devices which perform radio 
is preparedand the demodulation section 106 restores to data to the signal by 
which array composition was carried out by the AAA reception control part 1 05. 
And the demodulation section 106 separates the information which gets down from 
the signal to which it restoredand shows the line quality of a circuitand outputs it 



to the priority deciding part 107 and the modulation method deciding part 152. 
[0040]The priority deciding part 107 determines the priority of each 
communication terminal device based on the information which gets down and 
shows the line quality of a circuit. For exampleit gets downand this priority is 
becoming high etc.so that the line quality of a circuit is the expensive 
communication terminal device. And the priority deciding part 107 outputs the 
information which shows the determined priority to the transmission destination 
deciding part 108. 

[0041 ]The transmission destination deciding part 108 presumes the each 
communication terminal device's existence direction from the information which 
shows the arrival directions of a signaland determines the turn of a communication 
terminal device of getting down and performing high speed packet 
transmissionbased on the each communication terminal device's existence 
direction and a priority. This is called scheduling. 

[0042]And the transmission destination deciding part 108 outputs the information 
which shows the determined communication terminal device to the data selection 
part 151 and the modulation method deciding part 152. The transmission 
destination deciding part 108 outputs the information which shows the arrival 
directions of the signal transmitted from the determined communication terminal 
device to AAA transmission control part 154. The concrete scheduling in the 
transmission destination deciding part 108 is mentioned later. 
[0043]The data selection part 151 chooses only the send data of a corresponding 
communication terminal device based on the determination of the transmission 
destination deciding part 108and outputs it to the modulation part 153. 
[0044]The modulation method deciding part 1 52 determines the modulation 
method of the data which gets down and performs high speed packet transmission 
based on the information which gets down and shows the line quality of a circuit. 
For exampleit gets downwhen the line quality of a circuit is goodit is considered as 
the modulation method of high-speed ratessuch as 1 6QAM and 64QAMit gets 
downand when the line quality of a circuit is inferiorit is considered as the 
modulation method of low-speed ratessuch as QPSK. And the modulation method 
deciding part 152 directs a modulation method to the modulation part 153. 
[0045]Only the number of the data which can get down simultaneously and can 
perform high speed packet transmission is preparedto the output signal of the data 
selection part 151 it becomes irregular with the modulation method directed to the 
modulation method deciding part 152and the modulation part 153 is diffused. And 
the modulation part 153 outputs the signal after diffusion to AAA transmission 
control part 154. The number of the data which can get down simultaneously and 
can perform high speed packet transmission is beforehand defined by the number 
of spread codesetc. 

[0046]Only the number of the data which can get down simultaneously and can 
perform high speed packet transmission is preparedand AAA transmission control 
part 154 computes transmission weight based on the arrival directions of the 
signal transmitted from the communication terminal device determined by the 



transmission destination deciding part 108. And by carrying out the multiplication 
of the transmission weight to a sending signalAAA transmission control part 1 54 
generates transmitting **** from each antenna elements 101-103and outputs it to 
the adding machines 155-157. Either in front of transmission weight multiplication 
or the transmission weight multiplication back may be available for the diffusion 
treatment which diffuses a sending signal using a spread code. 
[0047]The adding machine 155 adds the thing corresponding to the antenna 
element 101 among the signals transmitted to each communication terminal device 
outputted from each AAA transmission control part 154and outputs it to the 
transmitting and receiving shared machine 104. The adding machine 156 adds the 
thing corresponding to the antenna element 102 among the signals transmitted to 
each communication terminal device outputted from each AAA transmission 
control part 154and outputs it to the transmitting and receiving shared machine 
104. The adding machine 157 adds the thing corresponding to the antenna element 
103 among the signals transmitted to each communication terminal device 
outputted from each AAA transmission control part 154and outputs it to the 
transmitting and receiving shared machine 104. 

[0048]Although not illustrated to drawing It he base station device 100 is equipped 
with the modulation part and AAA transmission control part which transmit a 
signal in DPCH to each communication terminal device only the number of 

communication terminal devices. 

[0049]Nextthe scheduling of the transmission destination deciding part 108 is 
concretely explained using drawing 2 and drawing 3 . The base station device 100 
assumes now that nine communication terminal device (MS)201-209 and radio are 
performed. 

[0050] Drawing 2 is a figure showing an example of the priority table determined in 
the priority deciding part 107. In the case of drawing 2 the transmission destination 
deciding part 108 chooses as the 1st MS201 with the highest priority as the point 
which gets down and performs high speed packet transmission. 
[0051] Drawing 3 is a figure showing the directivity response pattern to MS201 of 
the base station device 100. In drawing 3 a horizontal axis shows the angle which 
makes 0 degree the direction in which MS201 existsand a vertical axis shows a 
directive gain. The directive gain magnitude of attenuation alpha of drawing 3 is 
the directive gain magnitude of attenuation required since it can communicate 
even if it has influence of this interferencewhen the sending signal over MS201 is 
considered to be interference. 

[0052]Since the directive gain in each position becomes settled uniquely with a 
directivity response patternthe directive gain attenuation angle phi corresponding 
to the directive gain magnitude of attenuation alpha becomes settled uniquely. 
Since the communication terminal device which is within the limits of the directive 
gain attenuation angle phi has great influence of a sending signal on MS201it is 
removed from the object which gets down and performs high speed packet 
transmission. 

[0053]Since MSs 202203and 204 are within the limits of the directive gain 



attenuation angle phi in the case of drawing 3t he transmission destination deciding 
part 108 is chosen as the next as the point which gets down from MS207 with the 
highest priorityand performs high speed packet transmission in having removed 
these. 

[0054]Thusby choosing a communication terminal device with the highest priority 
as the point which gets down and performs high speed packet transmissionand 
choosing the following communication terminal device based on the directivity 
response pattern to this communication terminal deviceWhen using an adaptive 
arrayit can get down simultaneously to a multiple user with little interference 
mutuallyand high speed packet transmission can be performed. 
[0055]Although this embodiment explained the case where the range of the 
communication terminal device which can transmit simultaneously was specified 
based on the directive gain magnitude of attenuation to the exampleThis invention 
is not restricted to thisbut when the transmission power of a communication 
terminal device changesit may specify the range of the communication terminal 
device which can transmit simultaneously with the value of absolute transmission 
power. Although this embodiment showed how to determine a priority only based 
on a user's line qualitythis invention may not be restricted to thisbutin addition to 
a user's line qualitymay take other judgement information into considerationand 
may determine a priority. Although arrival-directions presumption of the signal 
from a user is performed using the arrival-directions presumption art in an 
adaptive array antenna in this embodimentthis invention is not restricted to this 
but can also be presumed based on the position information etc. which were 
received from the user. 

[0056](Embodiment 2) By Embodiment 2a communication terminal device is divided 
into some groups (group) based on physical relationshipand the case where it 
transmits by forming directivity for every group is explained. The method which 
forms directivity for every group is explained to the application for patent 2000- 
008364 in detail. 

[0057] Drawing 4 is a block diagram showing the composition of the base station 
device 300 concerning this embodiment. In the base station device 300 shown in 
drawing 4drawing 1 and identical codes are given to the component part which is 
common in the base station device 100 shown in drawing l and explanation is 
omitted to it. 

[0058]In operation of the AAA reception control part 301 unlike the AAA reception 
control part 1 05 of the base station device 1 0Othe base station device 300 shown 
in drawing 4 differs in operation of the transmission destination deciding part 302 
from the transmission destination deciding part 108 of the base station device 100. 
[0059]Only the number of directivity response patterns is prepared and the AAA 
reception control part 301 performs array composition by the weight which is 
common within the same group. And the AAA reception control part 301 outputs 
the information which shows the communication terminal device which belongs to 
each group to the transmission destination deciding part 302. In the AAA reception 
control part 105 of Embodiment lin order to perform arrival-directions 



presumption for every communication terminalback-diffusion of gas was performed 
before arrival-directions presumptionbut in order to summarize this embodiment 
into a groupit performs back-diffusion-of-gas processing in the demodulation 
section 106 after the AAA reception control part 301. 

[0060]The transmission destination deciding part 302 performs scheduling based 
on the information and priority which show the communication terminal device 
which belongs to each group. 

[0061]Hereafteras shown in drawing 5t he base station device (BS) 300 explains 
concretely the scheduling of the transmission destination deciding part 302 in the 
case of carrying out radio to communication terminal device (MS)201-209 with 
three directivity response patterns (ABC). 

[0062]When the priority determined in the priority deciding part 107 shows above- 
mentioned drawing 2t he transmission destination deciding part 108 chooses 
MS201 with the highest priority in the communication terminal device which 
belongs to the group A. Similarlythe transmission destination deciding part 108 
chooses MSs 205 and 207 with the highest priority in the communication terminal 
device which belongs to the groups B and Crespectivelyrespectively, 
[0063]Thuswhen using an adaptive array as the point which gets down and 
performs high speed packet transmission by choosing a communication terminal 
device with the highest priority in each groupit can get down simultaneously to a 
multiple user with little interference mutuallyand high speed packet transmission 
can be performed. 

[0064](Embodiment 3) Herethe modulation method of high-speed ratessuch as 
1 6QAM and 64QAMneeds to transmit with high powerin order to acquire the 
modulation method of low-speed ratessuch as QPSKand the receiving quality of 
the level. For this reasonif it transmits with the modulation method of a high- 
speed rateinterference given to a surrounding communication terminal device will 
become large. 

[0065]On the other handthe adaptive array can control directive widthand if 
directive width is narrowedit can make small interference given to a surrounding 
communication terminal device. 

[0066] For exampleas shown in drawing 6t he base station device 400 can make 
small interference given to a surrounding communication terminal deviceif directive 
width is narrowed when transmitting a signal to the communication terminal device 
(MS) 201 which exists in a high-density field. On the contraryin transmitting a 
signal to the communication terminal device (MS) 209 which exists in a low- 
density fieldeven if it makes directive width largeinterference given to other 
communication terminal devices is small. 

[0067]Embodiment 3 explains the case where directive width is controlled. 
[0068] Drawing 7 is a block diagram showing the composition of the base station 
device 400 concerning this embodiment. In the base station device 400 shown in 
drawing 7drawing 1 and identical codes are given to the component part which is 
common in the base station device 100 shown in drawing l and explanation is 
omitted to it. 



[0069]The base station device 400 shown in drawing 7 takes the composition 
which added the density calculation part 401 and the directive width control 
section 402 as compared with the base station device 100 shown in drawing 1 . 
[0070]The AAA reception control part 105 outputs the information which shows 
the arrival directions of a signal to the transmission destination deciding part 108 
and the density calculation part 401. 

[0071]The transmission destination deciding part 108 outputs the information 
which shows the determined communication terminal device to the data selection 
part 151the modulation method deciding part 152and the density calculation part 
401. 

[0072]The density calculation part 401 computes the density of the adjacent 
spaces of the communication terminal device which gets down and performs high 
speed packet transmission based on the information which shows the arrival 
directions of a signal. And the density calculation part 401 outputs the computed 
density to the modulation method deciding part 152 and the directive width control 
section 402. 

[0073]The modulation method deciding part 152 determines the modulation 
method of the data which gets down and performs high speed packet transmission 
based on the information and density which get down and show the line quality of 
a circuit. For examplesince interference given to a surrounding communication 
terminal device can be smallit can get down with high power and high speed packet 
transmission can be performed when the density of the adjacent spaces of the 
communication terminal device which gets down and performs high speed packet 
transmission is lowthe modulation method of a high-speed rate is used more for 
the modulation method deciding part 152. And the modulation method deciding 
part 152 outputs the information which shows the determined modulation method 
to the modulation part 153 and the directive width control section 402. 
[0074]The directive width control section 402 determines directive width based on 
density and a modulation methodand controls the directive width of AAA 
transmission control part 154. It controls to narrow directive widthwhen 
transmitting a signal to the communication terminal device which exists in a high- 
density fieldeven if a modulation method is specifically the sameand when 
transmitting a signal to the communication terminal device which exists in a low- 
density fieldit controls to make directive width large. When controlling to narrow 
directive width when density is comparable and it transmits with the modulation 
method of a high-speed rate and transmitting a signal with the modulation method 
of a low-speed rateit controls to make directive width large, 
[0075]Thusby controlling directive width in consideration of the density and the 
modulation method of adjacent spaces of a communication terminal device which 
get down and perform high speed packet transmissionrather than Embodiment lit 
can get down effectively and high speed packet transmission can be performed. 
[0076](Embodiment 4) By the above-mentioned Embodiment 3by taking density 
and a modulation method into consideration explained the case where directive 
width was controlled. If it transmits [ movement speed ] and receives by narrow 



directive width to a quick communication terminal device since it is necessary to 
equalize an input signal for a long time in order to presume the arrival directions of 
a signalit will become impossible howeverto presume the arrival directions of a 
signal correctly. 

[0077] Embodiment 4 explains the case where directive width is controlled in 
consideration of the movement speed of a communication terminal device that this 
problem should be solved. 

[0078] Drawing 8 is a block diagram showing the composition of the base station 
device 500 concerning this embodiment. In the base station device 500 shown in 
drawing Bdrawing 7 and identical codes are given to the component part which is 
common in the base station device 400 shown in drawing 7 and explanation is 
omitted to it. 

[0079]The base station device 500 shown in drawing 8 t akes the composition 
which added the speed detector 501 as compared with the base station device 

400 shown in drawing 7 . 

[0080]The AAA reception control part 105 outputs the input signal after array 
composition to the demodulation section 106 and the speed detector 501. 
[0081]The transmission destination deciding part 108 outputs the information 
which shows the determined communication terminal device to the data selection 
part 151 the modulation method deciding part 152the density calculation part 

401 and the speed detector 501. 

[0082]The speed detector 501 detects the movement speed of the communication 
terminal device which gets down and performs high speed packet transmission 
based on the input signal after array compositionand outputs it to the modulation 
method deciding part 152 and the directive width control section 402. 
[0083]There is a thing based on the Doppler frequency as one of the detecting 
methods of the movement speed in the speed detector 501. That isthe speed 
detector 501 measures the Doppler frequency of an input signalif its Doppler 
frequency is highit will judge that movement speed is quickand if the Doppler 
frequency is lowit will judge that movement speed is slow. 
[0084] Detecting methods of other movement speed in the speed detector 501 
include the thing based on weight tailing. In this case+theta** and the directivity 
response pattern of which the -theta** shift was done also perform AAA 
reception from the present directivity response patternand the AAA reception 
control part 105 outputs the input signal in each directivity response pattern to 
the speed detector 501. The speed detector 501 performs the moving judging 
which measures SIR of the input signal in each directivity response patternand the 
communication terminal device is moving based on the measurement result of SIR. 
The movement speed of a communication terminal device is calculated by totaling 
this result. 

[0085]The modulation method deciding part 152 determines the modulation 
method of the data which gets down based on speed in addition to the information 
and density which get down and show the line quality of a circuitand performs high 
speed packet transmission. For examplewhen the movement speed of the 



communication terminal device which gets down and performs high speed packet 
transmission is quickthe modulation method of a low-speed rate is used more for 
the modulation method deciding part 152. 

[0086]In addition to density and a modulation methodthe directive width control 
section 402 determines directive width based on speedand controls the directive 
width of AAA transmission control part 154. For examplewhen the movement 
speed of the communication terminal device which gets down and performs high 
speed packet transmission is quickthe directive width control section 402 is 
controlled to make directive width large. 

[0087]Thusin addition to density and a modulation methodby controlling directive 
width in consideration of the movement speed of the communication terminal 
device which gets down and performs high speed packet transmissionit can get 
down effectively and high speed packet transmission can be performed rather than 
Embodiment 3. 
[0088] 

[Effect of the Invention]As explained aboveaccording to this inventionby taking 
into consideration the physical relationship of each communication terminal 
devicethe number of directivity response patternsdirective widththe line quality of 
each directivityetc.with the application of an adaptive arrayit can get down 
simultaneously to a multiple user with little interference mutuallyand high speed 
packet transmission can be performed. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] The block diagram showing the composition of the base station device 
concerning the embodiment of the invention 1 

[Drawing 2] The figure showing an example of the priority table determined in the 
priority deciding part of the base station device concerning the above-mentioned 
embodiment 

[Drawing 3] The figure showing the directivity response pattern of the base station 
device concerning the above-mentioned embodiment 

[Drawing 4] The block diagram showing the composition of the base station device 
concerning the embodiment of the invention 2 

[Drawing 5] The figure showing the directivity response pattern of the base station 
device concerning the above-mentioned embodiment 

[Drawing 6] The figure showing the directivity response pattern of the base station 
device concerning the embodiment of the invention 3 

[Drawing 7] The block diagram showing the composition of the base station device 
concerning the above-mentioned embodiment 

[Drawing 8] The block diagram showing the composition of the base station device 
concerning the embodiment of the invention 4 

[Drawing 9] The figure showing the composition of the conventional radio 



communications system 

[Description of Notations] 

101-103 antenna element 

104 Transmitting and receiving shared machine 

105a 301 AAA reception control part 

106 Demodulation section 

107 Priority deciding part 

108 and 302 Transmission destination deciding part 

151 Data selection part 

152 Modulation method deciding part 

153 Modulation part 

1 54 AAA transmission control part 
155-157 Adding machine 

401 Density calculation part 

402 Directive width control section 
501 Speed detector 
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[El 9] 'i}tissiCimmMm>'7.7'i^<Dmm^7Tir^ 
1 0 1 ~i 0 3 ry'r^m^f- 

1 0 4 }MS^iA^8§ 

1 0 5. 30 1 AAAS«*iJffllgP 

1 0 6 '<s.m^^ 
1 0 7 a$ts-^sgp 

1 0 8. 3 0 2 JIHl$t3iSg|5 

1 5 1 T'-'Stmm 
1 5 2 ^iii:^iC3i^aJ 

1 5 3 SPg? 

154 AAA3l^$m 

1 5 5 ~ 1 5 7 SD»« 

4 0 1 ^mnm^ 

40 2 »[^1±1€$iJffilg|S 

5 0 1 )ijs«^tbsp 



[1212] 





1 


2 


3 


4 


5 


6 


7 


6 


9 


MS 


201 


202 


207 


208 


205 


203 


204 


209 


206 



(8) 



1^582 0 0 2-5 1 3 7 5 



MM 



103 



104 



10S 



154 



■?5 



106 



15Z 



153 r 



3^ 



?5 



[03] 



-30- 



HS201O 




■IS" 



0* 



15 



US US 

209 208 



30- 




US MS US MS NS MS MS 

203 201 202 204 205 200 207 



!|#M2002-5 1 3 75 



D1 104 



IDS 



1^ 



400 



?9 



r 



108 



^5 




(11) 



1tM2002-5 1 3 7 5 



[ISI9] 




(51) Int. cL 7 mm^ 

H 0 4 L 12/56 
H 0 4 Q 7/38 

(72)fi3^# ± mm 



F I T-ll-V (##) 

H 0 4 B 7/26 B 
H 0 4 J 13/00 A 

F^-U{^%) 5K022 EE01 EE21 EE31 

5K030 GA11 HA08 JL01 JT01 JT03 

JT09 LB05 MB04 

5K033 AA05 CB17 CC01 DA01 DA19 

DB09 DB20 EA03 
5K059 CC04 

5K067 AA03 AA13 AA33 CCDS CC10 

CC24 EE02 EE10 GG01 HH22 
KK02 



